(R)-or (S)-2,2′-bis(diphenylphosphino)-1,1′-binaphthyl was impressively shown to be in many cases the ligand of choice for preparing optically active transition-metal complexes for asymmetric catalysis.
Chemical structure of 1. Table 1 Crystal data and structure refinement for 1′ Formula: C57H50Cl2N4O12 Formula weight = 526. Table 1 .
The structure was solved by direct methods with SHELXS-97 9 and refined by full-matrix least-squares procedures on F 2 , using the program SHELXL-97. 10 All non-hydrogen atoms were refined anisotropically. All hydrogen atom positions, except for N-bonded hydrogen atoms, were refined using a riding model. The positions of N-bonded hydrogen atoms were taken from the difference Fourier map and refined isotropically. The carbon atom C4 was refined disordered over two positions (C4 and C4a) with occupation factors of 0.529 (C4) and 0.471 (C4a), respectively. The absolute structure of 1′ was established by anomalous dispersion effects with respect to the absolute structure parameter. 5 The molecular structure and the atomic numbering scheme of 1′ is shown in Fig. 2 .
Selected bond distances (Å) and bond angles (˚) are presented in Table 2 . Related bond lengths of 1a and 1b are identical, whereas related bond angles show marginal differences.
Usually, for 2,2′-substituted-[1,1′-binaphthyl] compounds, a nearly cross-arrangement of the two substituted binaphthyl groups is observed in the solid state. 6 For the two ethyl[N-1-naphthyl]-2-oxamate groups of 1a and 1b, respectively, the same cross-arrangement is observed. The interplanar angle from calculations of the mean planes of the non-hydrogen atoms of these groups is 81.52(4)˚ for 1a and 83.84(2)˚ for 1b, respectively. Most probably due to this cross-arrangement, no intermolecular formation of hydrogen bonds is observed for 1′, whereas for related compounds, like diethyl N,N′-ophenylenebis(oxamate) 7 and diethyl N,N′-(naphthalene-1,8-diyl)-bis(oxamate), 8 the formations of intermolecular hydrogen bonds were observed in the solid state.
The oxamato group of 1a containing atoms N1, O1, C1, C2, O2, O3 (oxamato group I) and the oxamato group of 1b containing atoms N3, O7, C29, C30, O8, O9 (oxamato group III), respectively, are nearly planar, as shown by their torsion angles (I: e.g. O3-C2-C1-N1 = 175.4(2)˚; III: e.g. O9-C30-C29-N3 = 178.3(2)˚). For I and III an antiperiplanar conformation is observed. The oxamato group of 1a containing atoms N2, O4, C5, C6, O5, O6 (oxamato group II) and the oxamato group of 1b containing atoms N4, O10, C33, C34, O11, O12 (oxamato group IV), respectively, are only roughly planar, since their torsion angles deviates significantly from 180˚ (II: e.g. N2-C5-C6-O5 = 156.6(2)˚; IV: e.g. N4-C33-C34-O11 = 160.1(2)˚). Considering, however, II and IV as being planar, these oxamato groups adopt an idealized synperiplanar conformation.
The different ideal conformations of the oxamato groups I -IV indicates a free rotatability, without the formation of a π-conjugated system, along their C-C bonds. Indeed, the respected C-C-bond lengths of I -IV, ranging from 1.529(3)Å (IV) to 1.541(3)Å (III), are in the expected range for C-C single bonds. 9 All carbon atoms of the oxamato groups I -IV are perfectly sp 2 -hybridized.
